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(57)[g#j] (57)[ABSTRACT OF THE DISCLOSURE] 



[Btt] [PURPOSE] 

Wk%Jth\sX'&J}t£'$&$Vit%: It obtains suitable diaphragm equipment to 

fflV^T^#ftx'^*£r$!iiit"f manufacture a semiconductor device using a 

&<D\Z.ifrMt£$iy%kWRXf : £ti%: ultra-violet ray powerful as an exposure light, 

fflv^cS^S?)t^@Sr#5^to and the projection aligner using it. 

[mm [CONSTITUTION] 

&$fc<DMytltfi.& : £tib<D — f$ It makes one regions of two or more gobos 

J^/^Sl/McJi^g-f %% overlap mutually. 

W^<0 : &%W3<:'K^\^ W}&^£ In the diaphragm equipment which obtained the 

Z>Zk\z£.V)BTfe(Dffli n£r#5<fc9 prescribed opening by making two or more of 

tcLfc^^ii^iJoV^ f^Hlfc these gobos slide mutually, two or more of 

(D^%Wl\^(D^ ihffil^^Stf these gobos have a projection part in that 

£WU f^^^i-ct^^ffilH sliding face, gobos should carry out a micro 

±^SvM^/J^tt^5J:5>^L contact mutually by this projection part. 
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21: Illuminating system 

22: Reticule 

22a: reticule zipper 

23: Projection optical system 

24: Wafer 

25: Diaphragm equipment 
26: Luminous flux 
27a: Luminous flux 
27b: Luminous flux 
28: Wafer zipper 
29: Wafer_stage 



imm^vmm] [claims] 

[W*ill] [CLAIM 1] 

^^^M^t^^^tihfD— £f It makes one regions of two or more gobos 

igE^Si/M^M^^Si^L, overlap mutually. 

^Wt<vMytfa&JL^^!(^W}W)& J & In the diaphragm equipment which obtained the 
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&Zb{^£Vffife<Dffl$Q& y &%<ko prescribed opening by making two or more of 

(^Lfcl^i^StcioV^Ts t&WiWi these gobos slide mutually, two or more of 

<oMft#t&Z&1SWilS\z3%t&to these gobos have a projection part in that 

£r^U f^^c^pRf^i^^^^lKl sliding face, gobos are made to carry out a 

±^5i/M^/J^Mi~5cfc5{^L micro contact by this projection part mutually. 

X^^Zt^W^tir^^Wo Diaphragm equipment characterized by the 

above-mentioned. 

[ft #JS2] [CLAIM 2] 

S5l2^SSPfi0f 3£©j^&fS"C Said projection part constitutes of the oscillating 
MWii'ZMWlRZF'Ifrikft RTtUft element which can perform vibration and 
Sft^^J^jSoTV^SwtSr^ stillness which vibrate on a prescribed 
mi-mMl(DmmWo frequency. 

Diaphragm equipment of Claim 1 characterized 

by the above-mentioned. 

[»#«3l [CLAIM 3] 

mt^^t^itmtii&yt^O— Said projection part constitutes of the shape 

ffi%^tti£ J &tzBty:£ i 9f&V. %% which made said some of gobos project, and 

^E^^^S WiPifttW^® the lubricative surface treatment is given to the 

foM&fa&tiX^ZZ.k&tftWLb surface of this projection part. 

1~3!i^^lOil&^fu Diaphragm equipment of Claim 1 characterized 

by the above-mentioned. 

Ifi**3g4] [CLAIM 4] 

Suf2^^pPH{£JS^#^<t!9 Said projection part constitutes of low friction 
fuffi^Ttte^^SiS^® material, and adheres and forms in the sliding 
#LT^j£LTV^£*«MS* face of said gobo. 

i"5ft^^SlO^«9^g 0 Diaphragm equipment of Claim 1 characterized 

by the above-mentioned. 

[»3ft«5] [CLAIM 5] 

BSW*36^03t*fcJ;!9ttia#t It illuminates the pattern on suface to be 

ffi±<Ds<#—l/&MVMLsP%/ < # irradiated by the luminous flux from an 

— ^^rBtfiBifir^^^tJ^HS: illuminating system, it wrings this pattern near 

^TLfcS^3t^^(cJ:t)fi^Sc5 the pupil position, and when projecting on a 



9/26/2005 



5/36 Copyright (C) 2005 The Thomson Corporation. 



JP7-301845-A THOMSON 



±(£$f£Lft;)fci~5l^ %%W) s *k substrate surface according to a projection 

MH^Wc^Mit^^^tibO-^ optical system with equipment and exposing, 

^Sc^Sv^{cfi : ^i"5J:5t^bx this diaphragm equipment makes one regions 

&Wlfc<D^%WL%lL\t^\z.¥£Wl& of multiple gobos overlap mutually. 

J \±Z>Zb^£ v )F i Jffe(Dffl p £rt#T It has obtained the prescribed opening by 

ioV, $^f&©i&3teffifi't<E>fg making two or more of these gobos slide 

ftffil^^SSBSr^l^ mutually, two or more of these gobos have a 

(-ct^ii^S^i^SVMci^/h projection part in that sliding face, gobos are 

Stt"t"5<t5l^LTV^Sr.t5r#?S made to carry out a micro contact by this 

birZ>&&myt^Wo projection part mutually. 

The projection aligner characterized by the 

above-mentioned. 

Itmm] [CLAIM 6] 

mjfB^c^^fi^f^^JiSiC'T? A projection aligner of Claim 5, in which said 

WMir &MW}RT$W±ft*l1!£tf: projection part constitutes of the oscillating 

JiiJb^^-i^sicoTV^rir^^ element which can perform vibration and 

WLt^ZWJk^CDl&BmytS: stillness which vibrate on a prescribed 

So frequency. 

[tmm] [CLAIM 7] 

tufB^^2p|5fltijf2^)t1S^-" A projection aligner of Claim 5, in which said 

^^ItiZ^tcMVtkVf&K), %% projection part constitutes of the shape which 

^^%<O^M\zJit:W^^<OW^ made said some of gobos project, and the 

^Mfty&£tiX\j^Z.b$:W$Lh lubricative surface treatment is given to the 

1~5ff ^M5<D%L$,Myt^9to surface of this projection part. 

[fjf*if 8] [CLAIM 8] 

mtZ^&^tti&MWMtykV A projection aligner of Claim 5, in which said 

££9. tulB^jtS^Jfi!]® i^HI projection part constitutes of low friction 

^LXMtfZLX\/^Z)^b%:%fWLb material, and adheres and forms in the sliding 

1-5f#*if 5cD&fMftSigo face of said gobo. 

[ft*^!9] [CLAIM 9] 

W>M7fcfrb<D%%\z£V)U"f-? It illuminates the pattern of a reticule surface by 

/ugfJbco/^— ^RP^U R'* the luminous flux from an illuminating system, it 
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>$:Rt®ifi{§[c^^i^g^^r wrings this pattern near the pupil face, and 

L/cS:l^7t^^(c:J: l 9!>^^S± when manufacturing a semiconductor device for 

t^&i^Lft^Lfc^^ Wft^'^ this wafer through a processing procedure 

^If^lIg^Lt^ifr process after projecting on a wafer surface 

x/M*£r$!ijil1~'5^> ttMW^L according to a projection optical system with 

WltM^i^Myt^^^tibco— equipment and exposing, this diaphragm 

^S^^Sv^{dfi^i"5J:9f^b, equipment makes one regions of multiple gobos 

mm&(Dmm%Z^^mW)£ overlap mutually. 

itS^il-cfc^^^PI P2r#T It has obtained the prescribed opening by 

teV, t&WiWLtDMytfaliZvifM making two or more of these gobos slide 

©J® ^^SpP&t^I^ p£^£2pft mutually, two or more of these gobos have a 

^ck9i§;jfetel^±^5lM3:^/h projection part in that sliding face, gobos are 

Wif&^&^^X^^^b&tfcWL made to carry out a micro contact by this 

t^&¥^l$'r/ < 4X(DM : i!kjj projection part mutually. 

fe 0 The manufacturing method of the 

semiconductor device characterized by the 

above-mentioned. 

ItmmiO] [CLAIM 10] 

iu 12^12 ^(4^f^^j^iSi5c"C A manufacturing method of the semiconductor 

MWs-fZU^lktfnlnkfc "J£E& device of Claim 9, in which said projection part 

MWi^^F ct^^oTV^^^^r^ constitutes of the oscillating element which can 

f^<hi~3fi^^9<7>^#i£xV^ perform vibration and stillness which vibrate on 

xcDM&Jjfeo a prescribed frequency. 

[ff^Jlll] [CLAIM 11] 

mt^&^limt^Mitfacn--' A manufacturing method of the semiconductor 

^£^ffi£itfcff^<fc , 9fife , !K %% device of Claim 9, in which said projection part 

^®§|5£>^® \ZJ&W!k tt©^S constitutes of the shape which made said some 

faMfcMZtiX^^&^b&^fWLt of gobos project, and the lubricative surface 

i~5frt^59<7)^#^x/W^<£> treatment is given to the surface of this 

l^it^J&o projection part. 

[ft*Jll2] [CLAIM 12] 

BulE^^^fiiSJ^^W^fci:^ A manufacturing method of the semiconductor 

fiEOx mti^ft1ifc<DWlW}\£i^fS device of Claim 9, in which said projection part 
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%?LXMj8,LX\t^Z>Zb%%tWLi: constitutes of low friction material, and adheres 
i~<5fl? ^^9©^^ffcT 'M^W and forms in the sliding face of said gobo. 



[|f*JSl3] [CLAIM 13] 

iii§7ti?r^JPS1"'5^ t 9^g In an optical instrument with the diaphragm 
^WLfc^^^gtCilol^C, WSt equipment which restricts the amount of 
V^WtM&nMytlR&^tibtD transmitted lights, this diaphragm equipment 
— ^^^Sv^{cM^^5J:5^ makes one regions of multiple gobos overlap 
U K*«©Eft«£5>^ffl mutually. 

it)$ii:5^(t(c:J:J90f^©H It has obtained the prescribed opening by 
ffTfe^ t^^lfc<7)i!£3fc^fi^W . making two or more of these gobos slide 
JSftffil^32pB£Wl^ f^^$2 mutually, two or more of these gobos have a 
Wz£fyMytfa\$±&lL\j^Z.'$t projection part in that sliding face, gobos are 
'bWzM'tZ>2:o\zLX\/^Z>ZLk : $:ffi made to carry out a micro contact by this 
WLb~tZ>%^-!kWo projection part mutually. 

The optical instrument characterized by the 

above-mentioned. 



[flM^Sl4] [CLAIM 14] 

HufS^^e^fi0f^(Dj^^^"e A optical instrument of Claim 13, in which said 

Si&i"5Si!j&t) ? #ih^pffg/ e c projection part constitutes of the oscillating 

Sib^^f-ctiJfifeoTV^S^irSr^ element which can perform vibration and 

iat1"5ff^l3(Z)3t^ga o stillness which vibrate on a prescribed 

frequency. 

[ft ^15] [CLAIM 15] 

m^^1&1&\W\W&ffl&<0— A optical instrument of Claim 13, in which said 

^&%tii£l£tzM$i£ i 9J& i Q, %% projection part constitutes of the shape which 

^®^<7>^®^(3f|jf 1£<D^S made said some of gobos project, and the 

WtMfclfcZtlX^^&^b&WfflLt lubricative surface treatment is given to the 

i~3f#^if 13(D7fc^git 0 surface of this projection part. 



[11**116] [CLAIM 16] 

mt^&^tei&BWMWk*) A optical instrument of Claim 13, in which said 
J&V, w\tiMytfa(DWlW}ffiKWi projection part constitutes of low friction 
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%LXM$,LX\/^?>Zk$:¥F$tt material, and adheres and forms in the sliding 
i"5ff 3<D3t¥BUo face of said gobo. 

imW(DmWmW] [DETAILED DESCRIPTION OF THE 

INVENTION] 



[0001] [0001] 

[j£3fc±©5flJJB#HPl [INDUSTRIAL APPLICATION] 

^^fflfeJ&ty^W&lf^fri&ffl This invention wrings and relates to equipment 

v^fcSlJfS^^Kt^ML* and the projection aligner using it, for example, 

it sets what is called to a stepper who is the 

ffl V ^tz¥-^{$J T ' < 'f ^^^is^ manufacturing equipment of the semiconductor 

WXfoZ)^ J^iSV^ device using a ultra-violet ray powerful as an 

T, ^^^Mf-i^S^Tt^^^ exposure light, it is suitable when the numerical 

(ln|fc(NA)£|i^ t|£;iTi^ aperture (NA) of a projection optical system is 

^/Wg±<ZV^— v£r^/N[Ij± changed with diaphragm equipment as it is 

fc&#8l3tet~5Kfc&Bfc&© various, and the pattern of a reticule surface is 

"Cfo<5o project-exposed in a wafer surface. 

[0002] [0002] 

[tE*©ftflf ] [PRIOR ART] 

SiS^^^^^^-^^isS^T^ Progress of the manufacture technology of the 

§ K;^L<. JZ^tilZ-ffio latest semiconductor element is remarkable, 

^^jDI&fti(Di§MkiFLV\ and its progress of the ultra-fine processing 

^{£5fc#nXfi#rfilMDRAM© technology accompanying it is also remarkable. 

^^^M^(DWt^:^\^^^ It has attained particularly optical processing 

vy<Df$j£f)%^-$-Z)fflLl®1)llT. technology to the technology of precision 

©ftfflf£^i§L"tV5 0 ffl@Ljj& processing of having a submicron resolution 

ft±£it3^i£<tLT::2x£~C^ bordering on manufacture of the semiconductor 

<»S&£\ RM;S£[§£LT, element of 1MDRAM. 

3fc¥^GDNA(lifl nlfc)3r;*:#<L In the former many, it fixes exposure 

TVK^J jfeSrffli^TWcio wavelength as a means to make a resolution 

Mc&Xl$Mftfa&%g$kfrbi1& improve, it used the method of enlarging NA 
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\z.<£zx.X^ ^r^EETKi^^T^fflv^ (numerical aperture) of an optical system. 

tcMit&^£ v )Mii&jJ : fc\v}-t& J & However, recently, it changes exposure 

Z>j&ZhhM* tfftefrfcX^^&o wavelength into i line from g line, the various 

attempts which let a resolution improve by the 
exposing method using a very-high-pressure 
mercury lamp are also performed. 

[0003] [0003] 

^^^S^LTg^^i^^rfflV^S The resist process has developed similarly with 

%fe<D¥&WkkjkfcUi?xhyBlz the development of a method which uses g line 

^IrIIII^^I ILf:^ tz 0 ZCDjt and i line as exposure wavelength. 

^^t^Pir^cDfSf^^tg^o In both this optical system and process, optical 

ytyy7774ffiMM\zM&L lithography has progressed rapidly conjointly. 

[0004] [0004] 

— H6l\Z.X7-*/s<*- (DjfkfiMfeli Generally it is known that a steppers depth of 

NA(D2^\z.fxitM~$~£>^kfc$n focus is in inverse proportion to a square of NA. 

£>jh/TV5o ^O^f^^ny© If it is going to obtain a submicron resolution for 

ffl$Lj]$:1&£ok~i*Z)k* ^tikQ this reason, also, the depth of focus will become 

tIMJS^il<^oT<5 0 shallow. 

[0005] [0005] 

li^ro&j^ftftfc&^TWu IhI In an actual projection exposure, the depth 

S§/^— ><D^^ #jc/Ng]<Z)Sp (range) of the depth of focus needed from the 

® f£ > <D%^& fB \ structure of a circuit pattern, the degree of plane 

y*— #^ffr BL^ffrb&'^k'&fi of a wafer surface, the optical performance of a 

&M&M&<nW£ ($bED ffiikt. projection optical system, focal accuracy, eta is 

ot<5 0 gf)t^©NAIir decided. 

<DV%<DM&&g.<DlBL\E\zttL To the range of the depth of focus at this time, it 

X, ^Il^Wt^tt^^i has set up NA of a projection optical system so 

btiScfc5^1S:^LTV^ 0 X, ¥ that the maximum resolution in each 

Mfc'r/<s(x<DW:i&fcffiLXte, wavelength may be obtained. 

ffl&lii\^&s<#~ls<Dj&^7!)*lt Moreover, when the wire width of a circuit 

®t&)&\<^'&\z.te&&ffljML&£ pattern is comparatively long, for example in the 

, l^Mw^^f 5t^-&T case of manufacture of a semiconductor device, 
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there is a case so that priority may be given to 
the depth of focus over projection resolution 
and it may project-expose from it. 
At this point, wringing the aperture diameter of 
diaphragm and making NA of a projection 
optical system small 

This secures required resolution and the 
prescribed depth of focus with sufficient 
balance, and it is performing the projection 
exposure. 



[0006] 



[0006] 

In the projection aligner conventionally for 
manufacture of a semiconductor device, when 
changing NA of a projection optical system, it 
builds in two or more diaphragm in the optical 
system, and it is carrying out by choosing one 
diaphragm from this inside. 



[0007] 

teNAX^miftZ^bfrXZ 



[0007] 

In addition, recently, according to the pattern 
shape of a circuit pattern, it provides various 
diaphragm opening so that it can 
project-expose by more nearly optimal NA, and 
the diaphragm equipment which enabled it to 
choose one diaphragm from this inside is 
proposed. 

Moreover, recently, it is proposed that the 
projection aligner using iris diaphragm as 
diaphragm equipment to which it can change 
NA continuously is various. 



[0008] 



[0008] 



[mmm^xotir^mm] [problem to be solved by the 

-mz.&%%*mw-rz>%,<D®. invention] 
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t^HTf^ ^tfcOj^TfcS^S^ It piles two or more gobos up mutually, and they 
^Ste-a^itT^/^L, consist of diaphragm equipment for generally 

©iE3tete£:5V N l£ffig£te£it:o controlling an exposure light, it makes it rotate, 
^lEiWl^^X , Zti^XVJf&Vffll carrying out the surface contact of two or more 
P££3E{fc£*"Ci^5o Z^XM of these gobos mutually. 
ftfafcWiWlLtck%(DMlfe]k.ri This wrings and it is changing the aperture 
»Ji«:e*-r5fc«)t*3feS© diameter. 

^®^ffl?ttt^^4:lfiLTV^So And in order to reduce wear when a gobo 

slides, and dust, it has given lubricative coating 
on the surface of the gobo. 

[0009] [0009] 

^^ttx'W*§Siaffl©l£J^i8 In the projection aligner for semiconductor 

Jt^WtXlt, MytytbLXiffiL^ device manufacture, it uses powerful ultra-violet 

(D^j3t£^$V%%:fi\\/^X\^ Q CI rays, such as i line, as an exposure light. 

<D%b, &&M%<o&\^it8&<D& If it irradiates to the lubricative coating surface 

^Wtti l WW^W<nM%WL\^Wttf which for this reason ultraviolet rays, such as i 

fc^V#141iS®^Atti~5<^ line, wrung on the occasion of a projection 

^/5Mb^^fc££2^LTl£MLP exposure, and was provided in the gobo of 

?M£# $ #?{fcLT<<5o X, y&JtWL equipment, coating will cause a chemical 

©HEjRfiljRdS^c#«ci9i-ffTft change, and will deteriorate and lubricity will 

ttftf£#BJ8fcftoT<5fcV*5 deteriorate. 

Pp^ffi^36 5 fcofco Moreover, there was a problem that the friction 

coefficient of a gobo became bigger too much, 
and sliding operation became difficult. 

[0010] [0010] 

r^ftfe, mffi&^W&VmWim In addition, there was a problem that a 

ia^jt^^^ (cfa^LT^^^ lubricative paint will wring, it will attach to the 

fetf^kl^XL^Zoh^^oTnlMM* optical element of an equipment periphery, and 

ffifoitzo an optical_characteristic will change. 

[0011] [0011] 

^^Wfi^^^ESrii'SJ^^fig When this invention is project-exposed by 

~tZ>Zb\z£iQ, ffi\7L\£¥&t}t£^ various NA by wringing and comprising 

$V%%M%%hL>Xfi\\/^^x <D equipment appropriately, for example, using a 
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NAX*$k&Myt1rZ>W^ Mytfafc powerful ultra-violet ray as an exposure light, 

mh^W^^-^f t^Rjf smooth diaphragm operation is made as for it to 

ffr^-C£\ Bf^^NATft^K^ a gobo, without affecting it at all, and it can 

irZ>Zbti*X MMi&f£<V/<? project-expose it by prescribed NA, and it aims 

— l/&fi^Bj\^hti%WO^W at offer of the diaphragm equipment with which 

RlJJtti%m^tc19LBMytBW a high-resolution pattern image is obtained 

<£>£H&£: @ &)ti~Z)o easily, and the projection aligner using it. 

[0012] [0012] 

imM&Mfc-t&tctbtD^gi] [MEANS TO SOLVE THE PROBLEM] 

a-i)*%w<Dmmmte,m (1-1) 

^(OM^t^&^^tih^— $M*$*fc It makes two or more gobos, as for the 

Sv^Jgig-^ct^t-L. t^lflfc diaphragm equipment of this invention, those 

O^^fc^^Sv^cfi WiZ'tt&^t one regions overlap mutually. 

^XtypJtfetDffll p ^#5±9(-L/c In the diaphragm equipment which obtained the 

^ty^W^te^^X ^ %%^^(DM prescribed opening by making two or more of 

TfcKte^SIbffif^&gtf^ these gobos slide mutually, two or more of 

U l£^^t-cWit3frKlRl±^ these gobos have a projection part in that 

SlM-^/j^Mi^cfc^t-LTl^ sliding face, it is characterized by things that 

SClir^^^irLTV^o gobos are made to carry out a micro contact by 

this projection part mutually. 

[0013] [0013] 

#(c(l-l-l)mJf2^ie^fiB)T It is characterized by for that particularly the 

fe(DWi&^X^W)~t : &%&MRX$ (1-1-1) above-mentioned projection part 

#ih^ ^ifefaMWl^^ktyJ&^X constitutes of the oscillating element which can 

V ^<5" (1 — 1 — 2) tufE^®^P perform vibration and stillness which vibrate on 

femzMltfa(D-$$&%til£lt a prescribed frequency, the (1-1-2) 

tcM&XVf&V, f^^^S^^^® above-mentioned projection part's constituting 

{^liWffife<D^Wi&liMfc1&£ti of the shape which made said some of gobos 

Xi^&^b, (1 — 1 — 3) ftfjf£^3? projecting, and the lubricative surface treatment 

^B{iig;^^^^^|-ct ( 9j^;^^ ftufSjfS being given to the surface of this projection part, 

itWL<D¥i IIjB teller LT^fiEL and the (1-1-3) above-mentioned projection part 

X^^^b&WH&tLX^^o constituting of low friction material, and 

adhering and forming in the sliding face of said 
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[0014] [0014] 

{i-2)*mn(nnwM%mw (1-2) 

fi, WfflJhfrh<0%^\z.£$WLM The projection aligner of this invention 
ttffijbtfV^— ^SrffiWU^ illuminates the pattern on suface to be irradiated 
^^^^rttfigifi^^^^^g^r by the luminous flux from an illuminating 
^LfcSi^)fc^^l£cfc!9£tR® system, it wrings this pattern near the pupil 
±£&f£LS£3te-f5l^ position, and when projecting on a substrate 

SfiS^^^^t^^^tL^^— surface according to a projection optical system 

with equipment and exposing, this diaphragm 
f^lfi^^^Ttte^SVM^jf Kj£ equipment makes one regions of multiple gobos 
t<t9Bff ^OBB P £r#"C overlap mutually. 
t£^fc©iS3te&fi^©fi§ It has obtained the prescribed opening by 
ifrSt^Sgfl^r^TL, f£5§|2£P making two or more of these gobos slide 
{-<i: l 9}g3t^5lRl±^2v^^c^/J^ mutually, two or more of these gobos have a 
Sc<tei"S«t5^LTV^5rtS:#1S[ projection part in that sliding face, it is 
£l/tV<5 0 characterized by things that gobos are made to 

carry out a micro contact by this projection part 

mutually. 

[0015] [0015] 

4#^(l-2-l)fl&ia^e<fRJ40f It is characterized by for that particularly the 
fe(Dm$.WX*MW)-tZ)MW)RTf (1-2-1) above-mentioned projection part 
i^lh^ pTtgTiSffij^-f-ct^fifeoT constitutes of the oscillating element which can 
(1 — 2 — 2)iufE^£2pP perform vibration and stillness which vibrate on 
\imBMyt^(D-^^tii^ a prescribed frequency, the (1-2-2) 
tzJ&ytiJQtfiJQ^ S^^pP^^ffi above-mentioned projection part's constituting 
Ulfiffijf of the shape which made said some of gobos 

TV^^i, (1 — 2 — 3) fulfils projecting, and the lubricative surface treatment 
ffiiij&M^UfflXty&V, HulHiS being given to the surface of this projection part, 
*i©SliSil-@fLTffML and the (1-2-3) above-mentioned projection part 
X\s^Z>Z-k : fcW$LbL>X\s^ 0 constituting of low friction material, and 

adhering and forming in the sliding face of said 

gobo. 
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[0016] [0016] 

(l-3)*»WO*»#fW (1-3) 

(DM&jjfe&. ffly%3kfrb<Dyt The manufacturing method of the 

%\z.Xy)V^^)V^^(T>^^y semiconductor device of this invention 

£RP^U %%^$— >^liffii£ff illuminates the pattern of a reticule surface by 

(-ii&^E£^Lfc$i^^ the luminous flux from an illuminating system, it 

{CcW^^ffii^&il^LI^L wrings this pattern near the pupil face, and 

tz&\c s '^/^^fl^giX when manufacturing a semiconductor device for 

fe^ftl^X^MW-^/^^W^. this wafer through a processing procedure 

1~5I^> t^^W\^Wk<D^% process after projecting on a wafer surface 

WL^^ttihtD— ^isSc/^SW::!! according to a projection optical system with 

Sl^cfc^f-U f^^C^li^te equipment and exposing, this diaphragm 

^rSv^^Jfili$'y:§r<lr{c:J:^^f equipment makes one regions of multiple gobos 

fe(Dm a *'i%xm, t%Wk<Dm overlap mutually. 

%Wl\^<O^W\^\^^M^:^ It has obtained the prescribed opening by 

U W^^^%\^^M%WlW\±^ making two or more of these gobos slide 

SV^c^[/jN^^i"Sct9(-bTV^ mutually, two or more of these gobos have a 

^di^r^F^tLTV^o projection part in that sliding face, it is 

characterized by things that gobos are made to 
carry out a micro contact by this projection part 
mutually. 

[0017] [0017] 

#{c(l-3-l)ffj|E^S^f43f It is characterized by for that particularly the 

^(DM^^XMWj^^M^RXI (1-3-1) above-mentioned projection part 

if-JLL/^ "Jtb^Sil&^T-i^^oT constitutes of the oscillating element which can 

v^^i: N (1-3 — 2) mlfS^^g^ perform vibration and stillness which vibrate on 

tefuM^Stf)— £C£^tU£it a prescribed frequency, the (1-3-2) 

tz.Wfc^tfL*), S^$2£i$c0^ffi above-mentioned projection paifs constituting 

(-(i^^t4<^ffi^3^ii£ft of the shape which made said some of gobos 

TV^^i:, (1-3-3) Mf2^^2 projecting, and the lubricative surface treatment 

Ufet&BWMPrM^, tufBii being given to the surface of this projection part, 

7£*£<7>^ibffif-13#LTffML and the (1-3-3) above-mentioned projection part 

TV^r<t5:#ti$:£LTl^o constituting of low friction material, and 

adhering and forming in the sliding face of said 

gobo. 
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[0018] [0018] 

(l-4)*»W©**8»4,ii (1-4) 

i^Ttfi^^JPSi^^iK^^S^rWt In an optical instrument with the diaphragm 

tzyt^-SfeWiZ-jo^^Xs %%W0^W equipment with which the optical instrument of 
It^^&Myttii&^tibtD—- this invention restricts the amount of transmitted 

i$^Sl N (cJ|^i-£J;9{^L, f£ lights, this diaphragm equipment makes one 

1SI^©S^J££5>Mc:|f regions of multiple gobos overlap mutually. 

Z>Zk\z£i9j$ffe<DWl n£r#T:Jo It has obtained the prescribed opening by 

9, ^^^WiSfttRfi^wg Kj making two or more of these gobos slide 

iBt-^^pBSr^U t^^^pP^i mutually, two or more of these gobos have a 

9ii3ttS[|^±i s SVM^W[^Sc<tt projection part in that sliding face, it is 

i~&£o\Z-LX\/^Z>Z-b : fc¥ffflt.kL characterized by things that gobos are made to 

TV5 0 carry out a micro contact by this projection part 

mutually. 

[0019] [0019] 

#^(l-4-l)H&IE^S$PI±Bff It is characterized by for that particularly the 

fe<Dffi&WtXMW]i~Z>MW)RlF (1-4-1) above-mentioned projection part 

b£iL#* RTffi3fcSl!jS : f"«tt)B£o"C constitutes of the oscillating element which can 

l^S^Lt* (1 — 4 — 2)MfB^c^2pP perform vibration and stillness which vibrate on 

f±M2«®<D-^£^tH£-fr a prescribed frequency, the (1-4-2) 

tzMft&QtiKQ* W,^^%(D^^ above-mentioned projection part's constituting 

{cf±}B?ttt©^®^S^Jfe$ ti of the shape which made said some of gobos 

TV^<5C:£> (1— 4 — 3)fufB^£2 projecting, and the lubricative surface treatment 

^5{i{S0^lt^fJ: i 9^c , 9> WfEii being given to the surface of this projection part, 

#K©SttffifcB*LTJKjSL and the (1-4-3) above-mentioned projection part 

TV^SwiSr^gfc^LTV^o constituting of low friction material, and 

adhering and forming in the sliding face of said 

gobo. 

[0020] [0020] 

[EXAMPLES] 

MUt^^^MO^^WRXf^ FIG. 1 is the outline composition figure showing 

tL?rfflv^fcS^^)fe^^(D||^ Example 1 of the projection aligner which used 
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WltefFirfflLffiffiffc^Xfotys 7s the diaphragm equipment of this invention, and 

Tys<-kWfa£tiZffi'bM<D& it. 

^Myt^W^MffiLtcWoiz 3:^ The case where it applies to the reduced type 

LtV5 0 \S&2ii\2$l<D%iy$&\§.V> projection aligner called a stepper is shown. 

W&W?$>Z>o FIG. 2 is the schematic diagram of the 

diaphragm equipment of FIG. 1. 

[0021] [0021] 

iRligfciisv vt\ 22fiuf^u-efo In this figure, 22 is a reticule. 

•9* ^©Bi±U:i2tt^li3ji§'^— The electronic-circuit pattern is formed in the 

>&Mf&&tlX\<^ 0 22afiU^- surface. 

P/isJ-Wf-efo*)^ U?-?/U22%: 22a is a reticule zipper. 

®*ffcf£LTV^5 0 21 fi RS It is carrying out the adsorption retain of reticule 

XhQ.ftU^&tkLXMZ-tt^ 22. 

if X(iSi^I±7KiljtT 21 is an illuminating system. 

^^^/^22®±(Dfl;^ It has an excimer laser or a very-high-pressure 

W\ffi' < # — >$:W*yt$tXlfy—t£ mercury lamp as a light-source means, it is 

HB£5^TflB(JEL"Cl^5 0 illuminating the electronic-circuit pattern of 

reticule 22 surface by uniform illuminance 
distribution with the exposure light. 

[0022] [0022] 

23{i&f£3fc¥^(&i£l^X)-C 23 is a projection optical system (projection 

hV,MW^2lfrb(Dmit3tXM lens). 

W^tb/*ci/f : *^^22®±(Dfl;^- It has projected the electronic-circuit pattern of 

[eIS&/^~ ^^f^ff ^({flz-ii reticule 22 surface illuminated with the 

l/5Xfil/lO)"T^^^24[g exposure light from an illuminating system 21 

±«LTl^o 25ltmBW on wafer 24 surface for the prescribed 

Xh*), &i£ft^23©IMz:g multiplying factor (for example, 1/5 or 1/10). 

iS^l^IESLTV ^<5 0 25 wrings and is equipment. 

It distributes near the pupil position of the 
projection optical system 23. 

[0023] [0023] 

r>m/N24fi J ?:(7)®±(cixv J ^h^ As for wafer 24, light-sensitive materials, such 

<0^%^f\i^^M^fiX^ N <5 0 2 as a resist, are applied to the surface. 
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Sfi^/^-v^Tfc^ £j^2 28 is a wafer zipper 

4£rB&^£J$LTV^So 29lt$^ It is carrying out the adsorption retain of wafer 

'^Xrr— i/^fo*), ZiL/^^y? 24. 

28£Bff^®f*I (xy^PSrt) f-I* 29 is a wafer_stage. 

HjLTV^o It is driving the wafer zipper 28 in a prescribed 

surface (inside of xy plane). 

[0024] [0024] 

26iiMW&21frb<Dyt&<D?h 26 is a luminous flux which it irradiates to the 

ffity^WZS^MyttizlzAkiirZ) gobo of diaphragm equipment 25 among the 

3fe^T#>5 0 27afi^^/^24^^ luminous fluxes from an illuminating system 21 . 

<nfcMft<D?h&Bit¥^23^ 27a is a luminous flux which it irradiates to the 

A%iirZ>ytMX*foZ)o 27bfi#^ projection optical system 23 among the 

^24j&>k£>3te^27a©5*>jR?>^ reflection light from wafer 24. 

M25(DMyt^cA^i~^yt^ 27b is a luminous flux which it irradiates to the 

fc3o gobo of diaphragm equipment 25 among the 

luminous fluxes 27a from wafer 24. 

[0025] [0025] 

fflfflX'ttis^f /^22t^^^24 After positioning reticule 22 and wafer 24 so 

&ffife<DMi&kf£&£olZ-fiLi^$: that it may become a prescribed relation, in this 

£>L/cfJL i/^yZ — ^J£(^FIH figure, it opens and closes a shutter means (not 

^)^rMPflb > U3 L ?;U22\Ei±.(D shown), it project-exposes the electronic-circuit 

ffl; J F-[Hg&^— ^£^>^24® pattern of reticule 22 surface in wafer 24 

±^&MftLTl^ 0 Z(D&^ surface. 

r>:n/N24 ; S:£ r n^;*x— v^29d After that, it makes wafer 24 drive in the y-th 

i^Bff^fix-yEF^ifciEilj^it page of a predetermined amount by a 

T, $^^24(D{tfL(D^i&%mi/k wafer_stage 29. 

fflZ£o\z&&&*lt1rZ>£5fcl,1Z It has adopted what is called a step and repeat 

j^ffi^-ryT'T^Kyt: 0 — hjjRZ: system that project-exposed the other region of 

LTV A <5 0 wafer 24 sequentially similarly. 

[0026] [0026] 

^Lt!?x/N^:®©g|^gjfciS And if the projection exposure of a wafer whole 

^TLfcbx tZV^'^fff'tfL?)^ surface is completed, it will manufacture the 

f^^Lax^^r^LT, dtii^ semiconductor device for this wafer from this 
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^^x^-Y^^ri^jsLTV^o through a prescribed processing procedure 

1Kl.mm%21\a*&&yt¥%2 process. 

3©itffi±©)t3fiS5> : ftiSr*&— In addition, the diaphragm for zonal lighting 

f-1"5iiS<7)R P (D^^? which changes the distribution of light intensity 

&j^3fc^^23WBlig±tf)3fc!& on the diaphragm of the usual circular opening 

#J;il25fctt±(£lfc^ which makes uniform distribution of light 

Tfttt^^ift<ft5«fc5f£2E{fc£ intensity on the pupil face of the projection 

•frSHWrljaWffltt^^MflaW optical system 23, or the pupil face of the 
Jl^^^^L, Ttf^— projection optical system 23 to an illuminating 

XW)^7iX\^ 0 system 21 having four-fold diaphragm for 

lighting etc. so that it may become strong out of 
an optical axis, for example compared with on 
an optical-axis. 

It has changed by the actuator. 

[0027] [0027] 

*^Jffe^0"Cfii^f L ^^22ffi±W In this Example, it wrings according to the 

/^^Z/fr/^—vWwk*?'^— pattern wire width and the direction of a pattern 

l/^fo\ZS&X,XWL } OT& P t of a pattern of reticule 22 surface, and changes 

^x.T, 0fJ;tff#4Attft^£ffl an opening as it is various, for example, a 
^til<5?§S^^^ high-resolution pattern image is obtained using 

bti5«fc5t£LTi' N S 0 the slanting irradiating method etc. 

[0028] . [0028] 

7k\z. s Ml<D&Vl£:Wt25(Dffij&(D Next, it explains the characteristics of the 

#||5[(^ov>T[2l2^fflV^TlfeP^ composition of the diaphragm equipment 25 of 

-f 5o FIG. 1 using FIG. 2. 

[0029] [0029] 

H2fc*5WC, ltt*#«-Cfc!K In FIG. 2, 1 isagobo. 

^H16ffil^*5V^TfiRJK5R©6 In this Example, it uses six isometric gobos. 

o«ii)ttgSrfflv^TV^So3i)t Gobo 1 can be rotated now centering on the 

4Eltti^#2S:«t>itlc|Hl*5RriB fulcrum axis 2. 

^iott^o 3fi*A^^nr— 3 is a cam follower. 

"Cfo^ Oii^ttRH^^UtT It has provided in each gobo 1, according to the 

I*A7^p7-* 3^r{tilOi^ cam groove 4 of the other gobo 1, it moves this 
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ft|Rl©;fri^4|;L^oT^fij£ cam follower 3, and is rotating gobo 1. 

-frTiift^l£m$5£-£T^5o 5 is a gearwheel. 

5ltWlMXfoV, it^^K-ii^ It has connected with gobo 1. 

LTl^<5o S^Sfi^Vux^E— ^7 Gearwheel 5 meshes with gearwheel 6 

0#(^iS/|pL?t||^6i:d^^a o connected with the axis of a pulse motor 7, by 

Tfc^ /*yu*-=e — ^7$rBff^4 carrying out predetermined-amount rotation of 

[ells^itSd^cfc^ ^(TDlnl^i the pulse motor 7, it is rotating gobo 1 according 

[^CTii^lSrlHlte^^TV^ to this rotating quantity. 



[0030] [0030] 

iZtcMytfaUi'*^- *8(£HI$531 Moreover, gobo 1 is inserted in so that only 

W)(Dfy ^fl§T*fo6J:5t^{i#>i^£ rotational movement may be possible for base 

ti* M(^y^^9^ctoTlE]2 (B) 8, furthermore, it is pressing down so that it may 

(D±^"(p](^##±^^^V^ci:5t- not come floating to above of FIG.2(B) with ring 

jfiti^o ft.mytmmTsjf 9. 

9^ttLX\$$zX*^&£o{zW$v In addition, connection is not carried out so that 

(4$tiTW^V\ gobo 1 can be rotated to ring 9. 

[0031] [0031] 

M2(C) ItM^t^KD^XM^R FIG.2(C) is the expanded sectional view of the 

lakMytfalbfctgf&lstc^fttD portion which Gobo 1a and Gobo 1b contacted 

tfc±Wrffimxh& 0 ilftSlaO among gobos 1. 

fl WiWil^teMz-l^^y^^^f The oscillating element 10 as projection parts, 

<D^&%$klsX(DMW}^ I ]rlO& such as a piezo-electric element, adheres to the 

^MZtiXidty, M^ft^lb^Mly sliding face of Gobo 1a, it is made to carry out 

XMWi^^l0(D9tiffi(D%h(D'$L/^ point contact so that the micro region at only the 

5<t5^0!lx.fi^Sc front end of the oscillating element 10 may 

fcfe-f 5«fc9MUO^5 0 iiftlKla contact to Gobo 1b. 

bMftWLlbte^<DffifrSXftfcfflL Micro clearance is provided in Gobo 1a and 

/hftBR|IB^|8uj-t>n"CV^5o MW] Gobo 1b except this portion. 

^^10\t^^7F(DMW}ffl'l$%$ The oscillating element 10 is vibrating to vertical 

(D¥£ ^i:^ot, KlftllSrfr direction in FIG.2(C) according to a command of 

\^XfJ\^(D^^WLXM2{0 [do a not shown oscillating control part on the 

\/^T±T^|p]t^ti®]LTi/^ 0 M prescribed frequency through a lead wire 11. 

KjiH^-lO^y— KiUllttHlfcdS It is locating the oscillating element 10 and the 
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V^TM!9ft:£27b36$AttL&vM!g lead wire 11 in the region which returns in FIG. 1 

ii*TV and a luminous flux 27b does not irradiate. 

[0032] [0032] 

&(wf£^ii^iWt^^Ttft Next, it wrings and explains operation of 

(E"f5o /*/W*=e— *7#^0^ equipment. 

<D^E— *$Jjilf^tf>jf^^fi£oT While the pulse motor 7 is rotating the 

j^£fi^0$5£LTl^FffL MW) predetermined amount according to a 

^l-lOltMiz.'f ^id^tT^oT command of a not shown motor control part, the 

i/ N 5o S!K)Wjij&ifc(;io^T{i % oscillating element 10 does not bear but is 

Mffl&lbk&Wif$^rlOti*t>-Fi!)* performing vibration. 

(c^^-^^^^r^^igL, About the frequency of vibration, Gobo 1b and 

ii)feKl^tirfi^^S^<</J^< the oscillating element 10 repeat a contact and 

^{((-l&^LTl^o non-contact one slightly, and the amplitude of 

gobo 1 has set it as the value which becomes 

smaller as possible. 

[0033] [0033] 

MytMtpl±U' < ^*^~-?7&\B} It rotates gobos relatively because a pulse 

fc-fZ>ZkX*ffitt&)^\B}mi-Z> motor 7 rotates. 

ifi. MW)^TlO(D%;i$ifrmf&t However, while the front end of the oscillating 

#&f&&^VMLf£fch1$>$&W} element 10 repeats a contact and non-contact, 

1~5<£5f-U WiM^&MftMc'l^ it is made to carry out relative displacement, 

PItc^x.TV^o ^ti^i^Rvf coefficient of dynamic friction is restraining to 

t£&WlW\fcX*ffife<DmQflk : k& the minimum. 

5<7)£r RltgirLTi/^o JULM'^ It can be made to perform that this obtains a 

#7<DW)i^'t)*1t&Tl~Z)bs prescribed aperture diameter in smooth rotation 

mmm^ioit^fm^^mmm operation. 

^l$W^^{ct£oT#±i~5 0 Furthermore, after operation of a pulse motor 7 

is completed, the oscillating element 10 rests 
according to a command of a not shown 
oscillating control part. 

[0034] [0034] 

^MMM\^^^XMW}^^10<D What is necessary is not to let vibration of the 

HRjfti&T Lfc||KiL$*5i&gfi oscillating element 10 not necessarily rest in 
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3l3fcJKl36 s 3llhi"5Mt^S this Example, and just to vibrate, while gobo 1 

®jLTl/\ftf£&<> ZtlitXfttDk exercises. 

%fc&M\zf&ZXMW)fr1fritti* When other, it is sufficient to make it choose 

£il$Rt~5±9f^LTt>&l\ vibration or stillness as required. 

[0035] [0035] 

#MMfflfcte\,^XMytfc<D%C%t In this Example, six sheets showed the number 

tt6tfc-C*US:j&s, ro^^tcpg of sheets of a gobo. 

^ti5t^>"Cf±^<x V\&>ft5tfc However, it is sufficient to use not the thing 

iC(7)il^^«9^fflV^Tt>^:V^ 0 limited to this number of sheets but the iris 

diaphragm of what number of sheets. 

[0036] [0036] 

^^MW^io^^Xlt, l%t<DMyt In this Example, one per gobo adhered the 

t£l£o#l©B)T©^Sib3£ J F'£: oscillating element. 

H^Lfc^iSft^T-W^cJiio However, it is desirable to choose the number 

V^Tfiii^^O^:^^, J&ftRTf that a gobo operates most smoothly about the 

ffift&W}(D^i^fo^i4>Z>&frb number of oscillating elements in view of all 

fyXMftfaffiMc'kPiffilz.Wift'i' points, such as a size of a gobo, a shape, and 

5ct5&ft£il^^5<^§!£L conditions of relative displacement. 

V\ ^fcSlib^^-cDfugtc^LT Moreover, it is desirable to determine that are 

tlplfilTN MjfctilffiW&PiffifcW} similar and a gobo will operate most smoothly 

f1^1~5cfc5^&£i~3£># s 3£L also about the position of an oscillating element. 
V\ 

[0037] [0037] 

BI3, El4{i#>«r*|gM©iK!9S FIG. 3, FIG. 4 is each some principal part 

Btf>HJ£0!l2, 3(D— g|i^©g$|5 sectional views of Example 2, 3 of the 

Kfffil2TfcSo 03, |El4Ti4^ l 9 diaphragm equipment of this invention. 

BW<Doh&M<D2&(DMytfc<D By FIG. 3, FIG 4, it wrings and the contact part 

pfB^^KSr^LTV ^ 0 region of two gobos as desired is shown among 

equipment. 

[0038] [0038] 

[2l3{cioV^X, 3l2fctf 32fi£-* In FIG. 3, 31 and 32 are each gobos. 

iS^frKTffeSo 31afiiH3tetR31 31a is the projection part which made some 
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<D—&%9Zlti£l£tc%&&X*fo gobos 31 project. 

9, i^^®tP31aC0^a(df|yttt It has given the lubricative surface treatment to 

^S^aSr^LTi/^o ^^t&M the surface of this projection part 31a. 

UMMMiXtfLTzMWi^^IO Instead of the oscillating element 10 shown in 

coftfr^t^ ^$i!^31a£J^T Example 1, this Example uses the projection 

l>5o MMmytmitmyt part31a. 

fflz.tf& Thereby, gobo 31 and gobo 32 are always 

^febbfc^S"CtB^^ibi'5ct5 made to carry out relative displacement by 

{dLTV<5 0 micro contact, for example, the state where it 

carried out point contact. 

[0039] [0039] 

&MMffilX*&Myt1fo\vl±fcJ£^^ In this Example, compared with the diaphragm 

®^"CH^MLTti^t#®l]"f 5 equipment of the past which carries out a 

t^^^^^^ll^it^ W)M$k surface contact and which carries out relative 

^/Sr^MLR^f tzWjft&vJ^tL displacement in a large area, gobos reduce 

TV^<5 0 ^MM$lXltMyt1R\5l dynamic-friction power and it can be made to 

±£^ft^(-ck9^^tt£itTl^ perform smooth operation. 

^^7jkLtcff\ ^tB£fl<D7F^ This Example showed the case where point 

fi^tt^^^^/J^^tL^ffij^ contact of the gobos was carried out by a 

ttTfooTt>^V\ protrusion. 

However, as long as a contact region becomes 
micro, a surface contact may be sufficient as 
the shape of a protrusion. 

[0040] [0040] 

Wi4(D^1fcffl3X*ltM3(DM1fa&i Example 3 of FIG. 4 shows the case where 

2(ctb^<T, M^Sj^^^ISM dynamic-friction power is reduced further, 

Lfc^^^^LTV^5 0 Hl4(c:fo compared with Example 2 of FIG. 3. 

i^T, 41&t>*42te# *««T* In FIG 4, 41 and 42 are each gobos. 

fo<5o 41afi>S)feS41(^[g^ : ^^ 41a is the low friction material to which it stuck 

tzi&mmjnxfov), ^rn^mz g0 bo4i. 

fctf5ii3£te31<7)^&£tf31a<7) It is the protrusion attached instead of the 

\Xt)V\z.ttmz.^UlfoX*&Z> Q ^ projection part 31a of gobo 31 in Example 2. 

&^41a<Di&0^U%\'tlsX , #j As a low friction material of a projection part 

ili/^f ^/^^^^ffl "IfET* 41a, it can use plastics etc., for example. 
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[0041] [0041] 

^%MW£\tMl\^lT&0\^ In this Example, it distributes low friction 

^^21^h(DM^^t26RW^ material in the position which, as shown in FIG. 

^24/S^OM9;yfc27bCDl > >-f fih 1, receives neither the illuminating radiation 26 

S3tt*V^g{c<£lSEJgW3|sfS: from an illuminating system 21, nor the return 

EHU nght 27b from wafer 24, it has prevented 

^kSrBSv^V^So degradation of the material characteristics by 

reception. 

[0042] [0042] 

^^R<DW0^W\tM* <D%^ The diaphragm equipment of this invention is 

^{^iSffl RTBi§"efo<5o 4tM£^*S applicable to various optical system. 

f^x^-Y^wSSiSi^StLT^J It is applicable to particularly an illuminating 

x.tiR7— ^Sr^V^fc^^/nv? system, an exposure apparatus, etc. that 

a^S/gy^f^ -v^^i;^/^^ particularly use powerful exposure lights, such 

^/J^r^PSfott"Cfe¥i"'57 p n^rC/ as a mirror projection system using the mirror 

57V ^SE^iffifSrffli/^c^ type for example as manufacturing equipment 

f^/TyK^^t^S^©^ of a semiconductor device, a proximity system 

^^K7t*^Jffl"t'S^^^ J ^ which carries out transfer of a mask and the 

^)tS©#^1#^iSffl" s Itb"Cfc wafer leaving space at micro interval, and a 

5 0 step and scanning method using a scanner. 

[0043] [0043] 

(HSfi^^^O^^^M^rml^L FIG. 5 is the principal part perspective diagram 

tz¥^i$f^s<4*(DMi!kFB(nM of Example 2 when applying to the exposure 

ft^W^oh.^y^Tl/V^ apparatus of a step and scanning method 

-r^^^g^ggi^iifflbfci: among the exposure apparatuses for 

%O^M$\2(D^^MW>M~<: h manufacture of the semiconductor device which 

<5 0 mentioned the diaphragm equipment of this 

invention above. 

[0044] [0044] 

101{i[S]SS/^^^-XD|ffi^^ 101 is a reticule on which the circuit pattern is 

tiTl^l^^K l02lt^B^ drawn in the figure, 102 is a projection lens, 111 
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02 is a wring equipment. 

~IU4{d;^-f cfc^frS/jEJ^Efco It constitutes of composition as shown in FIGS. 

TVSo 103fi^3i^W^ife-&P> 2-4. 

tbfc bTKkD^t 1 — v^ffeSo 106 103 is the stage of movable on which Wafer W 

(47VN-^--efe<9, xy-yhlfl was mounted. 

P 105«r^TLU^^/H01fci£S 106 is an aperture. 

EHL-CV3. lO^HRWJtJfc-C It has the slit opening 105 and is carrying out 

fc<5 0 close arrangement to reticule 101. 

104 is a lighting luminous flux. 

[0045] [0045] 

M^^fMl04\cX-oXM^^tc When transferring the circuit pattern on reticule 
u-^/H01±<£>Hlg&^— 101 illuminated by the lighting luminous flux 104 

&%,uyXi02&jYLXx'r— i/ to the wafer W on stage 103 through a 

103±O?^NW(,L^^i-5|^ projection lens 102, it is illuminating reticule 101 

\s*f-# ;vio\o%m\z.Wt.^tz^) by the lighting luminous flux on a slit by aperture 
yYffli P 105&^Ti~57V*— 106 which has the slit opening 105 provided just 

— 106(dJ;i9^y^h±<DBB^3t^: before reticule 101. 

"CV^^/HOlSrRS^LTV ^-5 0 - The projection transfer only of the circuit pattern 

tiXc^OV^f jV10\(Do'h^)yY of a portion upon which the lighting luminous 

±<DM9fiyt%.(Di%^ti$$'ft<D\E\ flux on a slit shone among reticules 101 by this 

>-cd^.^^oi/n®W± is made to be carried out on the wafer surface 

Kj££te¥$;h££5fcLTVV5 0 W 

[0046] [0046] 

-^"LTmtd^-t'ipfcil^^/i'lO And it is carrying out projection transfer of the 

l%:5:?#107 <Dj5\*\\z]>ftfe(D : & whole circuit pattern on reticule 101 on Wafer W 

S"C^ :J r-t>"f by scanning stage 103 in the direction of arrow 

\syX\02<D^fafe^\Z.fcX,tzM 108 at the speed according to the image 

S"C^x— v^lOS^r^ftllOScD formation multiplying factor of a projection lens 

jj\v\[^3r J r>-tZ>Zk\^£'?Xi' 102 at the same time it scans reticule 101 at the 

^^/H01±(7)|niS&^^^ — yi£. rate of prescribed in the direction of arrow 1 07 

ft£r?:t^W±fC&j^^LT as shown in a figure. 

[0047] [0047] 
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ElStc^l"" STt^^t-joV^r, M In the exposure apparatus shown in FIG. 5, 

WM^:l09\z.7^ir MW^fefctzt when it sets as the axis of coordinates was 

&i^vXi02<D7fc$All0fi shown in 109, as for the optical axis 110 of a 

ztt^"[R] N ^y^/h^P lObCDjk^ projection lens 102, z axial direction and the 

^fR](i y ft^[p] x ix^/H01& longitudinal direction of the slit opening 105 

^x^-v^l03(7)^^r-t^^'lRltt have each taken y axial direction, reticule 101, 

xtft^lpHd^ti^ tbtoTV^o and the scanning direction of stage 103 to x 

U^^jU101^±.(D\Bl^y<^— 1/ axial direction. 

£ft©te^!^7^l£*x— v>10 Only a prescribed quantity has repeated 

3^Bff^^fifc(t#i!] > SP^x transfer of the circuit pattern of reticule 101 

yTVC^'^W '±(Dj&f£%{\LWL surface for stage 103 anew by the 

(-±IEco^^T^*Ti/^^/H above-mentioned method after the transfer 

01pg±<£>[IIj£§/^— ><7)$S^£r completion of the whole circuit pattern of 

WILtl^o reticule 101 surface to movement, i.e., the 

W4^ffi£&:j^fi)£LT!^5o position where it carries out a step and differs 

on Wafer W. 

This project-exposes the wafer W whole 
surface. 

[0048] [0048] 

m^±.BWtmLtc^im^M Next, it explains the Example of the 

&%\\FftLtz¥^t$'r /<y (*V)M manufacturing method of the semiconductor 

?k^&(DMMM : &Wtty\1rZ) 0 device using the projection aligner which 

explained above. 

[0049] [0049] 

Hiefi^^^x/^^^dC^LSI FIG. 6 shows the flow of manufacture of 

^O^i^fy/^^dii semiconductor devices (semiconductor chips, 

/<^/U^CCD^)(DM&<V7u such as IC and LSI, or a liquid crystal panel, 

— Sr^t" o CCD, etc.). 

[0050] [0050] 

^x^KIUS&i^lt)^^^^^ At Step 1 (circuitry), it performs circuitry of a 

"rX-f^OHI^^ft^rtT^Po * semiconductor device. 

x^7 p 2(^^^^f^)Tii^ftL At Step 2 (mask manufacture), it manufactures 

tc^^^^—^Mf^Ltz-r^ mask in which it formed the designed circuit 
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[0051] [0051] 

— ^ ^s/^3(^^^J45g)-e On the other hand, at Step 3 (wafer 

fiv^y^^^W^^^r^V^T^^ manufacture), it manufactures a wafer using 

' N £r38tijH~ 5 0 ^7^/4 (£^>^ material, such as silicone, 

ynir^) liffi XS£l*Ffif fij Step 4 (wafer process) is called a pre-process, it 

lEfflSLfc^^^^^ffl^ forms an actual circuit on a wafer with a 

Tyy^7^&W^<toT^^> lithography technology using said prepared 

JclcM®&<D\Blffi$:Mj&i~Z)o mask and a wafer. 

[0052] [0052] 

tyi<D7<Ty~?§ (ffKiL) fe'ikTMt The following step 5 (assembly) is called a post 

P^fitU xry^KiioTf^iilc? process, it is the process which it 

t^/c^^^^rffiV^T^^fr^^y semiconductor-chip-izes using the wafer 

flrt~5Ig-C*>!9, Ty-feX/yx produced by Step 4. 

g W^i/^ff^ 0fc/*f4l/#) x Processes, such as an assembly process 

yt^— i?y^ig (^^y^j-^) ^ (dicing, bonding) and a packaging process (chip 

<£>X3S£;*a ir 0 seal), are included. 

[0053] [0053] 

^7^^7 p 6(^^)"C(i^7^^y5"C At Step 6 (inspection), it conducts inspection of 

i^M^titz^r^P^v^^^f^OW} the check test of the semiconductor device 

fNtl&v^K W^tt7^h^<£> produced at Step 5 of operation, a durable test, 

tfeSESrfTfcSo r5LfcIg«:ftT etc. 

^^^ifVM^^fiJcL, Cti^ A semiconductor device is completed passing 

tti^(^T , y7 p 7)^ti5o through such a process, this is carried away 

(Step 7). 

[0054] [0054] 

IH7(i±ffi^^N^ p Pir^(Df¥^ FIG. 7 shows the detailed flow of the 

ft7P— £7f1~o ^t^I 1 (g? above-mentioned wafer process. 

{b)"Cfi^^^W^ffiSr^kS* At Step 11 (oxidization), it oxidizes the surface 

5 0 ^^^(CVDjtli^x of a wafer. 

^M(c#fe|iM£ffM1~5o At Step 12 (CVD), it forms insulation film in the 

wafer surface. 
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[0055] [0055] 

^T'^7 p 13(fl;®?F^J55c)T(i!>j: At Step 13 (electrode formation), it forms an 

^±^^ffi£^# f::<£oT^j$; electrode by vapor deposition on a wafer. 

1~5 0 ^T^7 p 14(-<^">friZ t ^) At Step 14 (ion implantation), it implants an ion 

X+nV^^i^^&tth&tfo into a wafer. 

^y7 p 15(Ui?7>h%±W~C&V At Step 15 (resist processing), it applies a 

^/M^^#J£Ii^1~<5o ^ry photosensitive agent to a wafer. 

^ > 16(R)t)*t r 14tijfBtft^L/c^ At Step 16 (exposure), it carries out baking 

yt^W^£<>X^x?<DlB}&iS<? exposure of the circuit pattern of a mask with 

— l^^^^^HMitt^o said explained exposure apparatus at a wafer. 

[0056] [0056] 

7x^1 7 (Jgjfe) X^U%Ltc^7 At Step 1 7 (image development), it develops the 

rc/N^^,^^-^) 0 T.v-y-fiS (m>y exposed wafer. 

^-^O Tli^f^LfcUv^bl^ At Step 18 (etching), it shaves off portions other 

(DUft&MV^L&o X^y7l9(y than the developed resist. 

i>xhmM)X*li^y^y&1-/v At Step 19 (resist removing), it removes the 

T^lf<?r&ofcl/^;*h£IX^ resist which etching ended and became 

< 0 ^tL^W^^^y^^^iSLfr unnecessary. 

ft^-i^ioT^^it^lr A circuit pattern is formed in multiples on a 

{z\e}$&/<#— V^JfM^tL5 D wafer by carrying out by repeating these steps. 

[0057] [0057] 

^MMfflfDM&Jjfe&Rl^^fri If the manufacturing method of this Example is 

&^&M&&ML'fi*<>tcM used, the past can manufacture easily the 

llflS^^^ffcx^M^^^J? semiconductor device of a high degree of 

{^M^'t^t^^^o integration for which manufacture was difficult. 

[0058] [0058] 

[mW<D9)im [ADVANTAGE OF THE INVENTION] 

^%^{\^i:fi\t^k±.(D^o\^, l£ When it project-exposes by various NA by 

D^SSriS^O^^^ci^Swir^J; comprising diaphragm equipment appropriately 

?K M^\1&&t)t£^9\~%&W±%% as mentioned above, for example according to 

£LTffll\ @^©NA"CS^R this invention, using a powerful ultra-violet ray 
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as an exposure light, smooth diaphragm 
operation can be made to a gobo, without 
affecting it at all, and it can project-expose by 
prescribed NA, and can attain the diaphragm 
equipment with which a high-resolution pattern 
image is obtained easily, and the projection 
aligner using it. 
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[FIG 1] 

The principal part schematic diagram of 
Example 1 of this invention 



[B2] 



[FIG 2] 

The diagram of the diaphragm equipment of 
FIG. 1 



[03] [FIG 3] 

^3£^W$? l 9^fLW||;K&#j2 The principal part sectional view of Example 2 
<E>HpB#r SHI of the diaphragm equipment of this invention 



[EI4] [FIG 4] 

^^M(D^l'0WW.<DMMM3 The principal part sectional view of Example 3 
coHgWililU of the diaphragm equipment of this invention 



[05] 

m 



[FIG 5] 

The principal part schematic diagram of 
Example 2 of this invention 
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[FIG 6] 

The flowchart of the manufacturing method of 
the semiconductor device of this invention 
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[FIG 7] 
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*li©fl(lf^©S The flowchart of the manufacturing method of 
iHtjjfeoyti— ^- J r— h the semiconductor device of this invention 
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[DESCRIPTION OF SYMBOLS] 

1,31,41 Gobo 

2 Fulcrum axis 

3 Cam follower 



10, 31a, 41a ^jBlfl 

21 m*m 

22 \/=?-?jl> 

23 Jft|B3te#3R 



10, 31a, 41a Projection part 

21 Illuminating system 

22 Reticule 

23 Projection optical system 



24 
25 



24 Wafer 

25 Diaphragm equipment 
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[FIG 3] 
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31 



X 



32 



31: Gobo 
32: Gobo 

31a: Projection part 
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[FIG 4] 




4Ta 41 
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41: Gobo 



42: Gobo 

41a: Projection part 



IH61 



[FIG 6] 



I BBggftf 1 



1 frx^gft 1 



1 vXglgfti ~| 

I ****** |cW3Ml <Z?v 74) 

\ * j * | C*5^76) 
I ft ft 1 {Xtv?V 

Step 1 : Circuitry 

Step 2: Mask manufacture 

Step 3: Wafer manufacture 

Step 4: Wafer process (pre-process) 

step 5: Assembly (post process) 

Step 6: Inspection 

Step 7: Shipping 



[FIG. 7] 
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Step 11: Oxidization 
Step 12: CVD 

Step 13: Electrode formation 

Step 14: Ion implantation 

Step 15: Resist processing 

Step 16: Exposure 

Step 17: Image development 

Step 18: Etching 

Step 19: Resist removing 

^D3SL: Repeating 
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[FIG 1] 
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21: Illuminating system 

22: Reticule 

22a: reticule zipper 

23: Projection optical system 

24: Wafer 

25: Diaphragm equipment 
26: Luminous flux 
27a: Luminous flux 
27b: Luminous flux 
28: Wafer zipper 
29: Wafer_stage 



[02] [FIG 2] 
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1 : Gobo 

1a: Gobo 

1b: Gobo 

2: Fulcrum axis 

3: Cam follower 

4: Groove 

5: Gearwheel 

6: Gearwheel 

7: Pulse motor 

8: Base 

9: Ring 

EI: Figure 

10: Projection part 

11: Lead wire 
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101: Reticule 

102: Projection lens 

103: Stage of movable on which Wafer W was mounted 

104: Lighting luminous flux 

105: Slit opening 

106: Aperture 

107: Arrow 

108: Arrow 

1 09: Axis of coordinates 
110: optical axis 
111: Wring equipment 
W: Wafer 
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